Introduction
Nanotechnology found various applications in electronics, health sciences, biotechnology and pharmaceuticals. However, implementing nanotechnology into devices and systems is one of the most challenging tasks. Semiconductor nanowires (NW) and carbon nanotubes are attractive components for future nanoelectronics [1, 2] . There have been several attempts to utilize these wires into single-wire devices [2] .
Anodizing Aluminum in acidic electrolytes is among the most used methods in forming porous alumina layers [3] [4] [5] [6] [7] [8] . Nanostructured wires and dots have also been formed by deposition of metallic and nonmetallic substrates into the pores of alumina membranes [4] . Moreover, etching masks of Anodic Aluminum Oxide (AAO) membranes are pattern transfer into other substrates [5] . In the literature, researchers distinguish two fabrication methods of anodic alumina including prepatterned-guided and self-organized anodization [6] [7] [8] . Anodizing imprinted Aluminum results in perfect arrangements of pores in the final structure with a [9] [10] [11] . On the negative side, in addition to being expensive and time consuming, the size of the resulting structure is determined by geometry of the master mold [10] . For selforganized anodization, results on arrangements of pores are of inferior quality compared to prepatterned methods. Self-organized anodization may be performed in solutions of sulfuric, oxalic or phosphoric acids [3] [4] [5] [6] [7] [8] . Unlike prepatterned-guided anodization, the process is not limited by a certain surface area [4] . Under optimized conditions, the process may yield an array of uniformly shaped parallel channels. Quality characteristics of anodized
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aluminum foils and aluminum thin film layer deposited on a silicon wafer by sputtering process are degreased with acetone in ultrasonic cleaning bath for few seconds, then degreased in ethanol for another few second in ultrasonic cleaning bath then dried in air. The sample is anodized at a constant temperature of (20 °C ± 1° C) which we achieve by cooling the anodizing beaker in cold water bath filled with circulated cold water with temperature less than 10 °C from water refrigerating system.
Ammeter is connected in series with the circuit. Voltage, electrolyte acid and time are set as in table 1.
structures, including regularity arrangement, diameter of the resulting pore and interpore distance, depend on anodizing conditions and type of used electrolyte [1] . From literature, using sulfuric acid solutions results in high density of fine pores [12] , and phosphoric acid electrolytes increase pore diameter and interpore distances [8] . Resulting pores have diameters of 10 to over 300 nm, interpore distances of 35 to 500 nm depending on the used electrolytes and applied potentials, and depth of channels varying based on anodizing time [1] .
This study aims at incorporating nanowires into devices by directly fabricating them inside the device using a low cost, highly scalable, manufacturing process in the end we aim to fabricate silicon nanowires (SiNW) inside hydrogenated amorphous silicon (a-Si:H) thin films. The wires will be grown using metal induced crystallization (MIC) process. Using an external electrical field, the nanowires will grow in columnar structures inside the amorphous matrix. Figure 1 shows schematics of the growth process. Aluminum (Al) is the agent metal in this process. Thus, the resultant wires are expected to be p-type doped. Implementing these p-type wires into n-type a-Si films opens the door to make a new kind of P/N junction. The depletion region in this junction is expected to extend along the entire wire since these wires are fabricated directly into the silicon matrix. When the films are exposed to light, for example, the photo generated carriers in the matrix are swept out very fast through these wires since there is no barrier between the wires and the matrix. The wires will form a huge transport network to collect the charge carriers from the film.
The article described mainly the first step of study through studying the production and optimizing of anodic porous alumina and the definition of silica pillar that will be used for solar cell applications as next step. Several experiments were performed with the aims to produce anodic porous alumina as support to favorite the growing of APA. This matrix will be used to define pillar of silica following a crystallization process. The anodizing process parameters will be optimized on aluminum foils and also on silicon wavers coated by thin film aluminum layers which will be used later as base substrate to produce silicon nano wires for the solar cells. Figure 2 shows the components of the experiment setup where a Titanium ring (100 × 10) mm diameter and thickness is connected at the cathode and aluminum foil at the anode. For each experiment, samples from (10 × 3 cm, 30 × 12 cm) 
Experiment Procedure
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In experiment 2, a current versus time was measured as seen in table 2 and current density was calculated and graphically described the formation of anodic alumina in figure 3.
It is seen from figure 3 that the first appearance of current value is the warning of the beginning of the reaction, as the current rises with time it is known that the layer is growing proportionally, as the curve goes down, that means that the growing rate is increasing, it also informs that the barrier layer has grown completely. As the curve seems to settle down and acts as steady state, this indicates the end of reaction, as time goes the thickness of layer grows. Figure 4 shows SEM output of the sample with porosity.
In sample 3, the nanopore structure of aluminum oxide is identified very clearly as it is observed in figure 5 . The structure seems to be consisting of identical ordered nanopores accompanied with the appearance of smaller pores in some places all over the area. The ordered distribution of pores proves that lower oxalic acid concentration (specifically 0.3 M) is an excellent concentration to be used in one step anodizing processes. The fascinating structure is shown in figure 6 . The average pore diameter in this sample is about 29 nm, which is larger than it in sample no. 2. This may be due to increase in voltage, which indicates that voltage has a significant effect on the pore diameter. Another worthy observation is that interpore distance in this sample is larger (about 107 nm) than 
it in sample no. 2 (about 57 nm). This may be due to increase in voltage too. Pore density in this sample is less than it in sample no. 2.
For sample no. 4 the current vs time plot is shown in figure 7 , it is seen that as time increases, pore density decreases. This was observed from visually comparing sample no. 4 and sample no. 3. Moreover, comparing sample no. 7 and sample no. 3 illustrates similar results. Figures 7 and 8 show nanoporosity and thickness of the AAO layer for samples 7 and 4, respectively. An estimated value of layer thickness is given to be more than 250 nm.
Conclusions
From experiment results we can draw the following:
• One step anodizing is a simple process to achieve a good pore distribution,
• Pore diameter increases significantly with voltage and electrolyte's concentration. Electrolyte type has a small effect on pore diameter,
• Interpore distance increases slightly with voltage, increases as time passes. Electrolyte type is found to have an important effect on the interpore distance,
• Pore density is found to be a function of time and electrolyte type essentially, so pore density in a sulfuric acid path is more than it in oxalic acid. Also, pore density decreases with time,
• Layer thickness is found to be a function of time and current density, an estimated layer thickness is found to be in harmony with that found in literature, and
• The uniform pore ordering in characterized samples calls for more focus on one step anodizing as a simple method to fabricate Anodic alumina layer,
• Result from this work will be used to produce silicon nano wire on silicon wafers for solar cell applications. 
